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Abstract. A specific and ‘characteristic precipitation band appeared in immunvelectro- 
phoresis.tests with sera from hydatidosis patients, when fluid from cither fertile or sterile 
bovine liver cysts of Echinococcus granulosus was used as antigen. No “false positives” were 
found using this test on sera from normal subjects and from patients with tuberculosis, 


aspergillosis, 


acute pneumonia, hepatic cirrhosis or pulmonary carcinoma. The immuno- 


electrophoresis test showed a higher sensitivity than the indirect hemagglutination test in the 
preoperative diagnosis of pulmonary hydatidosis in 54 patients whose infections were rub- 
sequently confirmed at surgery. It was possible to classify hydatid cysts into four categorics 


pathological response of the host. 


of cyst membranes observed at surgery and the histo- 
In individuals having recently broken cysts the immuno- 


electrophoresis test avas uniformly positive whereas in those with only remnants or unbroken 
cysts, the proportion of positive reactors was markedly less. It is postulated that the physical 
status of the hydatid cyst membranes influences the degree of antigen stimulation of the- 
immune system of the host and therefore affects the success or otherwise of immunodiacnostic 


tests. e pee ae 


Human infection with Echinococcus vranulosus 
reaches possibly its greatest prevalence in the 
countries of southern South America."? The 
clinical incidence in Uruguay. a country with an 


“estimated population of 2.851.600 inhabitants? 


is of the magnitude of more than 500 cases per 
year. and serological tests are fundamentally 
important in the successful diagnosis of these 
infections. However, variations in the sensitivity 
and specificity of serological tests necessitate the 


< use of two or more such methods in the diagnosis 
of hydatid disease. 


In 1967. Capron et al? reported the presence 
of an antigen specific for E. granulosus in hydatid 
cyst fluid from horses which appeared in immuno- 
electrophoresis (IEP) as a band of characteristic 
morphology and localization when tested against 
sera from human patients. They termed this hand 
“arc 3" because of its relative position in the 
immunoclectrophoretic pattern, 

In the present study the iImmuneelectrophorctic 
test was used in the diagnosis of III cases of 
pulmonary hydatidosis, Both fertile and infertile 
evst fluids were used 


bovine successfully as 
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sources of specific antigen. In seri from 54 of 
these patients studied simultaneously by the IEP 
and indirect hemagglutination (IHA? tests, the 
IEP test showed a greater overall “specificity and 
sensitivity. Complete clinical, surgical and patho- 
logical records were available for each patient and 


the cysts were classified according to the physical 


integrity of the parasite membranes and the histo- 
pathological reaction in the surrounding tissues. 
Observations are presented on the association 
between serological reactivity and eyst classilica- 
tlon according to these criteria. : 


MATERIALS AND METHOUS 


The 111 individuals selected for this'study were 
patients at the Instituto del Torax. Colonia Saint- 
jois Hospital, Montevideo, Uruguay between 
January 1969 and January 1974. They had beer 
referred to this hospital by physicians throughout 
the country and in cach case the clinical and 
radiological diagnoses wete compatible with pul- 
monary hydatidosis. Recent clinical histories were 
taken and sera were collected during the pre- 
operative period and stored at +20% C. The diag- 
nosis was confirmed in all cases by surgery per- 
formed at the same hospital. None of the hydatid 
cysts were fertile and no brood capsules were 
observed in any of these cases. “The pessibility 
of simultancous hepatic infection was explored by 


662 


DIAGNOSIS OF PULMONARY LVDATIDOSIS _ 663. 


i se 
A > Ny 


; 
t 
. 


rD A KUAIS T. 


Ficurt t. Chest radiographs. A, shows hyaline hydatid cyst in right lung; B, shows infected hydatid cyst 
in richt Jung. The crescent-shaped image results from the infiltration of air between the host capsule and the 
parasitesmembranes. At surgery this space was found to contain a ¿mall amount of purulent fluid; C, shows 
recently broken hydatid cyst in leit lung. An area of pneumonitis is observed above the cavity and the para- 
site membranes are suspended in the tuid within; D, shows a broken hydatid cyst containing the remnants of 


the parasite. No hydatid fluid was present. 


means of complete clinical examination in all 111 
patients and by hepatic eammarram* tests in 24 


* Performed at the “Centro dè Medicina Nuclear. 
Clinica Medica A. Facultad de Medicina, Montevides, 


Uruguay.” 


cases. No hepatic infection was revealed by these 
procedures, 

Vatients were divided into groups according to 
the characteristics of their hydatid cysts at sur- 


gery, The cysts were classified by means of 
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macroscopic and histological examination as fol- 
lows: 1) hyaline—when the parasite membranes 
were found to he macroscopically 
the hydatid fluid within was clear and transparent 
(Fig. (At: 2) infected—when there was evidence 
of suppurative infiltration between the parasite 
bladder and the host capsule, and or turbidity of 
hydatid fluid. Without an apparent rupture of the 
cyst membranes (Fig. 1B): 34 recently broken— 
when the menibranes were recently torn tat least 
6 months before blood collection and were found 
floating or immersed in the fluid Which partially 
occupied the cavity limited hy the host capsule 
(Fig. 1C9. The cyst fluid in these caser was often 
purulent, opaque. and hemorrhagic: 4) remnants 
—when the remains of the parasile membrane 
Were retained within the host capsule in the 
absence of hydatid fluld which was cither re- 
absorbed or expelled through the respiratory tract 
(Fig. 1D). The clinical history of these patients 
indicated. that symptoms related to cyst rupture 
had occurred at some time before the 6 months 
preceding blood collection. 

In-some individual patients hyaline cvsts were 
found in juxtaposition to cysts fitting the descrip- 
tion of the three other categories. When the final 
results were tabulated these patients were clas- 
sified as belonging to the Pertinent non-hyaline 
group. When one cyst belonged to group 4 (rem- 
nants) and the other(s' to categories 2 and or 3, 
they were included with the latter. The “recently- 
broken” criterion was considered crucial and 
prevailed over both “remnants” and infected 
categories, The basis for this classification was 
that antigenic stimulation (reflected by positive 
serology or single-cvst infections) Was observed 
to decrease in the following order: group 3. 2, 
4. and t. In no case were infected evsts found 
in the presence of another fitting the 
category, 

The hydatid fluid used as antigen was collected 
from bovine liver Cysts and several hatches were 
Prepared by pooling the fluid obtained from all 
the cysts in each liver. These pools were dialyzed, 
lyophilized and standardized as described pre- 
viously. Only those batches Which contained at 
least 6 parasite antigens, including 


“remnants” 


the charac- 
teristic “are 3,” and 4 or less host antigens, as re- 
vealed by immunoelectrophoretic analysis against 
a rabbit antibovine liver serum. were selected for 


use in the diagnostic test¥. Since preliminary 


unaltered and 
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A, presence of the dlaunostle 
the scra of two hvdatidosis patients by immuno- 
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Center well contains whole 
bovine hydatid fluid. Patient's sera is in the lateral 
troughs, Anode to right of picture; B, unidentified 
arcs revealed by TEP in the sera of two pulmonary 
hydatidosis patients. Upper trough contains serum 
from a patient with Parasite remnants: lower trough 
Contains scrum from a patient with a hyaline cyst; 
center well contains bovine: hydatid fluid. Anode to 
tight of picture. 


electrophoresis (LEP), 


studies demonstrated that the Æ. granulosus spe- 
cific antigen was found in fertile and sterile 
bovine liver cysts no effort was made to separate 
the two. 

Imnuinoclectrophoretic analysis was performed 
on 7.3 cm X 2.5 -cm slides according to the 
method of Capron et al? Agarose was used al 
0.9% and the pH of the buffer system was 8.2. 

The patient's serum was lyophilized, 
stituted to "a of the original volume and placed 
in the troughs after the antigen tat a concentra- 
tion of 200 mg dry wt ml) was subjected to 
electrophoresis for 1.5 hours. Precipitation bands 
were allowed to develop over a period of 48 hours., 


recon- 


Patients whose serum reacted with the production 
of the specific “are 3“ were diagnosed as having 
hydatid disease and the results were subsequently 
compared with the surgical lindings. : 
The diagnostic specificity of these hydatid 
100 
with 


antigens was evaluated by from 
normal subjects and 


tuberculosis, 


using sera 
from 100 
40 with broncho-pulmonary 
$0 with hepatic cirrhosis. 20 with 


patients 
cancer, 
Ipergillosis, 
and 10 with acute pneumonias of diverse etiology, 

The sera from 34 
hydatidosis were 


patients with pulmonary 
also examined by the hemag- 
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"Results ol immunoclectrophoretie analysis of sera 
O from H cases of pulmonary hydatidosls 


Classification 
uf the cysts 


No. vases Positive (40) 


Hivaline -> es. 42 17 (40.4) 
Infected EE a i 2 (66.6) 
Recently broken ae 55 o. 7. oe SE (92.7) 
Remnants © ts il § (45.4) 
Total ee ot IN 75 (67.5) 


clutination test of Garabedian ct al.,? using sheep 
erythrocytes sensitized with the same antigen used 
for the immunoelectrophoresis test, 


Q « 
RESULTS ‘ 


The antigen(s) responsible for the formation 


of the Æ. granulosus specific “arc 5° has been 


found in hydatid fluid from both fertile and 
sterile bovine liver cysts. Using the development . 


of arc 5 as the diagnostic criterion no “false 
posilive™. reaction was obtained with sera from 
‘patients suffering from tuberculosis, aspergillosis 
_ acute pneumonia, hepatic cirrhosis or pulmonary 
carcinoma, or from normal persons. 

The characteristic “are 5° appeared with sera 
from 75 patients with clinical and radiologic 
findings suggestive of pulmonary hydatidosis sub- 
sequently confirmed at surgery. A slide repre- 
sentative of a positive result is shown in Figure 
2A. Sera from the remaining 36 patients vielded 
negative results, although uncharacterized bands 
(Fig. 2B were observed in 10 cases. 

The relationship between the characteristics of 
the parasite cysts at surgery and the results of 
the immunoelectrophoretic tests performed on the 
sera of the patients is shown in Table 1. 

When the sera from 34 of the hydatid patients 

-were examined by the hemagglutination test, 30 
had titers above the 1:64 diagnostic level deter- 
mined in our laboratory) while 24 were negative 
Table 2). Thirty-four of these 34 
positive in the TEP test. 


sert Were 


DISCUSSION 
The serologic diagnosis of hydatid disease by 
immunoclectrophoresis (HEM) was first described 
hy Capron vet.al* using hydatid fluid from fertile 
horse cysts. “They demonstrated the presence of 


a specific precipitation band, which chey desig- 
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Results of bmmunoclectro phoresis EP) and indirect 


hemagglutinathon CHILLY tests in 44 cases of pul- 
monary hydatidosis l 


Classification IEP 


IHA 

of the cysts No, cases positive Positive 
Hyaline ds 10° 3 
Infected 3 2. 2 
Recently broken 14 14 CH 
Remnants 10 | 3 "6 
Total 54 u4 30 


(62.9%) 185.376) 


“nated arc 5, in immunoelectrophoresis tests with 


homologous rabbit antisera, and showed that this 
arc appeared in a high proportion of sera from 
human patients with hydatidosis. 

Capron et al." later evaluated the sensitivity of 
this technique in the preoperative diagnosis of 
18S patients suffering from hydatid disease of 
the liver, Jungs and other organs. 

They found that the sera of s4% yielded 
positive reactions, a higher sensitivity than was 
obtained with other serological techniques includ- 
ing indirect hemagglutination, Of tha 52 cases of 
pulmonary hydatidosis included in this group, 
69% Were positive to the TEP test and 60.8% 
to the hemagglutination test. A lower detection 
rate for hydatid cysts of the lung has also been 
reported by other authors. ` “ 

In the present study hydatid fluid from both 
sterile and fertile bovine was found to 
contain the specific Preoperative sera 
from 67.5% of 111 surgically proven cases of 
pulmonary hydatidosis reacted with specific are 3. 
In the group of 54 hydatid sera tested simul- 
tancously with both IEP and IHA tests, 24 
(63.9% were positive to the TEP and 30 (35.54 
to the IHA. confirming the higher sensitivity of 
the TEP test." Of the 37 cases which did not 
develop are 3. 10 reacted with other hydatid fluid 
antigens 


cysts 
antigen. 


uncharacterized bands of 
slower anodic mobility (Pi, 2B, These reactions 
were detected in 3 
troup Ts and in 2 
Membranes without 


posit ive 


to produce 


patients with hyaline cysts 
patients with retained cys! 
fluid (group 41, No false 
with from normal 


individuals or from patients with other infectious 


was observed sera 
diseases, some ot which have previously been 
found to cross react in tests for hydatid disease 


by Various serodiagnostie techniques" | 
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Patients in whom the cyst membrane had rup- 


tured at least 6 months prior to the collection of, 


serum (group 3) were positive in nearly all cases 

in both TEP and IHA tests, and revealed the 
. y 

highest number of: precipitin bands (Tables 1 and 


- 2. When the rupture had occurred before this 


time (group 4) more serologically negative cases 


were observed (54.590). The highest percentage 
‘of patients with negative serology was found 


among those with hyaline cysts (59.5971, sugeest- 
ing that serological positivity is a function of 
the pathological state of the infection and the 
integrity of the cyst membranes. This conclusion 
is supported by the observation that the sera of 
five patients in the present study having hvaline 
cysts and negative serology. were positive to the 
IEP test. 10 days after ‘surgical intervention at 
which time the cyst membranes had been rup- 
tured. Ten other paticnts ‘in the same group, 
from whom the cysts,were removed intact still 
had no detectable antibodies after surgery. The 
rapid postsurgical appearance of antibody activity 
may represent a secondary response to the 
antigens In hydatid fluid. 1f the embryonic stages 
of development and the cyst fluid share common 
antigens, a state of immunological memory may 
have been established carlier and a secondary 
type of response would he expected to follow 


leakage of these antigens from the cyst ruptured 


at surgery. 

In a previous study on the relationship be- 
tween the integrity of cyst membranes and the 
IEP test response of the patients. location of the 
cysts was not considered and infected 
were not differentiated from these with retained 
membranes.” fn the present study pulmonary 
cysts were readily classifiable into the four cate- 
gories described, The results indicate that in 
order to evaluate the sensitivity of serologic tests 
for hydatid disease it is imperative to take into 
account the physical characteristics of the cysts. 


cvsts 
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